The broad goal of the Tuskegee Legacy Project (TLP) study was to address, and understand, a range of issues related to the recruitment and retention of Blacks and other minorities in biomedical research studies. The specific aim of this analysis was to compare the self-reported willingness of Blacks, Hispanics, and Whites to participate as research subjects in biomedical studies, as measured by the Likelihood of Participation (LOP) Scale and the Guinea Pig Fear Factor (GPFF) Scale. The Tuskegee Legacy Project Questionnaire, a 60 item instrument, was administered to 1,133 adult Blacks, Hispanics, and non-Hispanic Whites in 4 U.S. cities. The findings revealed no difference in self-reported willingness to participate in biomedical research, as measured by the LOP Scale, between Blacks, Hispanics, and Whites, despite Blacks being 1.8 times as likely as Whites to have a higher fear of participation in biomedical research on the GPFF Scale.
T he United States Public Health Service (USPHS) Syphilis Study at
, a study of 399 syphilitic African American male sharecroppers in Macon County, Alabama who were followed for 40 years so that researchers could observe the effects of untreated syphilis on various organ systems, is arguably the most infamous biomedical research study in U.S. history. [1] [2] [3] [4] [5] Today, there is widespread belief that a major legacy of that unethical research study is a strong reluctance among many African Americans to participate in clinical research studies as a result of the abuses for fear of further abuses. 6, 7 While a considerable amount has been written about the long-lasting effects of the USPHS Syphilis Study at Tuskegee on the Black community, most of this work has been from a legal, historical, ethical, or access to health care perspective. [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] The term Legacy of the Tuskegee Study, which originally was used only to describe the events directly resulting from that infamous study, has come to be used as metaphor for the abuse of Blacks within biomedical research. 21, 22 Surprisingly, prior to 1997, little research had directly examined whether any differential participation of Blacks or other minorities in biomedical studies from that of Whites was due to the effects of the USPHS Syphilis Study at Tuskegee or to other factors. A literature review on this topic, published as a companion article in this same volume of this journal [see McCallum et al.] , found eight articles that had either quantitative or qualitative data assessing both awareness (general or specific) of the USPHS Syphilis Study at Tuskegee and self-reported willingness to participate in biomedical research. [23] [24] [25] [26] [27] [28] [29] [30] Of the four quantitative articles, [27] [28] [29] [30] one of them inquired about willingness to participate in research dealing only with AIDS and only with Black subjects. 27 The three remaining quantitative studies compared responses of Blacks with those of Whites. One of these three focused solely on participation in cancer clinical trials 28 while the remaining two quantitative studies addressed participation in biomedical research, in general. 29, 30 Thus, the published literature on addressing the comparative self-reported willingness of Blacks and Whites to participate in biomedical research, in the context of the USPHS Syphilis Study at Tuskegee, is small in the number of studies published (three) as well as limited in detailed probing about willingness to participate. For example, two of these studies appear to have asked just a single question on willingness to participate.
The title of the larger project of which the present one is a part, The Tuskegee Legacy Project (TLP), is intended to recognize both the historical event of the USPHS Syphilis Study at Tuskegee as well as to acknowledge that the term Tuskegee legacy has become a metaphor for the abuse of research subjects in biomedical studies. The Tuskegee Legacy Project (TLP) had its origins in a 1994 bioethics conference held at the University of Virginia entitled The Tuskegee Legacy: Doing Bad in the Name of Good; the origins and development of the Tuskegee Legacy Project have been fully described elsewhere. 31 The broad goal of the overall TLP study was to address, and understand, a range of issues related to the recruitment and retention of Blacks and other minorities in biomedical research studies. Attainment of this goal is critical in order to ensure that the findings from biomedical studies provide health data on the diverse populations of the U.S., to help biomedical researchers achieve compliance with 1994 NIH Guidelines for the Inclusion of Women and Minorities in clinical studies, 32 and to provide empirical suggestions for intervention studies on enlisting minorities into biomedical studies, including clinical trials, all to support the goal of reducing health disparities at the national level.
The specific aim of this report is to compare the self-reported willingness of Blacks, Hispanics, and Whites to participate as research subjects in biomedical studies, as measured by the Likelihood of Participation (LOP) Scale and the Guinea Pig Fear Factor (GPFF) Scale. The primary contrast of interest in this first study using the TLP Questionnaire is between Blacks and non-Hispanic Whites, with a secondary interest in clarifying if these associations generalize to Hispanics. Development of the survey instrument: The Tuskegee Legacy Project (TLP) Questionnaire. The primary research instrument was the Tuskegee Legacy Project (TLP) Questionnaire, which was a questionnaire developed between 1994-97 by a multi-disciplinary, multi-university research team within the Northeastern Minority Oral Health Research Center (NMOHRC), an NIDR/NIH Regional Research Center for Minority Oral Health, which was funded from 1991-2000. The TLP Questionnaire addresses a range of issues related to the recruitment of minorities into biomedical studies. Specifically, the TLP Questionnaire focuses on whether minorities (compared with Whites) are more reluctant to participate in biomedical research studies and, if so, why. The TLP Questionnaire was developed via a series of pilot studies conducted over a three-year period, beginning with focus group research pilots to identify topics and best language, which led to questionnaire development pilot studies, followed by small pilot studies (with 40-60 subjects each) that field tested the TLP Questionnaire, followed by a final review by the National Tuskegee Legacy Committee at its workshop meeting at Tuskegee University in January 1996, and finally a major pilot study testing a Random-digit Dial (RDD) administration of the TLP Questionnaire to 200 subjects in Huntsville, Alabama in 1998.
The TLP Questionnaire had 60 questions (8 of which sought demographic information) with 2 identified conceptual domains of interest (the Guinea Pig Fear Factor Domain and the Likelihood of Participation Domain) which were validated as scales using standardized psychometric analysis techniques based upon the data from these 4 cities; in this report, these 2 scales are referred to as the GPFF Scale and the LOP Scale. The standardized psychometric analysis techniques used to validate the GPFF Scale and the LOP Scale consisted of multitrait scaling analysis which is built upon the logic of the multitrait-multimethod approach described by Campbell and Fiske. [33] [34] [35] Specifically, 3 methods were used to test whether the GPFF domain and LOP domain met the psychometric standards for scales using 3 standard tests; 1) item internal consistency (using an item-total correlation cut-off of 0.40 or more between the item and the total scores of the scale), 2) item discriminant validity (using a 95% Confidence Interval cut-off point to establish that the correlation between the item and its hypothesized scale was significantly higher than between the item and its correlation with all other scales), and 3) internal consistency reliability (using a cut-off of Cronbach's alpha at 0.70 to establish that the items within a scale shared common variance).
A pre-data analysis a priori decision was made regarding how to treat the Not Quite Sure (NQS) category responses when dichotomizing the five point Likert scaled responses for willingness to participate questions into two response categories, i.e., converting the original Very Likely, Somewhat Likely, NQS, Somewhat Unlikely, Very Unlikely responses into Likely vs. Unlikely categories. As the focus of analysis was on comparing willingness to participate, the decision was made not to include the NQS responses in the positive response category of Likely. Thus for the willingness to participate questions, the NQS response was put into the Unlikely category, when dichotomous categories were created. This was largely based upon two considerations: 1) the preference to be conservative in the estimation of willingness to participate in any racial/ethnic group (i.e., care taken not to overstate the percent Likely), and 2) the line of reasoning that if respondents did not indicate Very Likely or Somewhat Likely during the interview obtaining self-reported anticipated behaviors, then the likelihood of them acting more altruistically under the pressure of the real moment would be low.
Rationale for the selection of the cities. The cities of Hartford, Connecticut and Birmingham, Alabama were selected in order to provide two cities of comparable size with demographic similarities that would provide regional variation as regards respondents' attitudes and opinions. An additional selection criterion was that both cities had major medical centers and therefore had populations likely to be invited to participate in medical studies. The city of San Antonio was selected as it was identified as the U.S. city with a major medical center that would provide the most efficient RDD yield for Mexican Americans, thus providing balance to Hartford's Puerto Rican population. The decision to include the city of Tuskegee in the study was based upon its historical relevance and the interest in administering the TLP Questionnaire to residents of the historical epicenter of the issue at hand.
The Random-Digit Dial survey process. The Random-Digit Dial (RDD) interviews for the 4-city TLP Study was administered by the Survey Research Unit of the University of Alabama at Birmingham (SRU at UAB). The SRU at UAB used an RDD process to plan the completion of 25-minute telephone interviews with 900 adults in the following groups: 1) 300 Blacks (100 each in Hartford, Birmingham, and Tuskegee); 2) 200 Hispanics (100 Puerto Rican Hispanics in Hartford and 100 Mexican Americans in San Antonio); and, 3) 400 non-Hispanic Whites (100 each in Hartford, Birmingham, Tuskegee, and San Antonio).
The target population for the RDD survey for the Tuskegee Legacy Project consisted of non-institutionalized people aged 18 years or older living in households with working telephones in the 4 targeted cities. The primary sampling unit for the calling area was the Central Office Code (COC), the three-digit telephone exchange used for local calling areas. This provided a circumscribed area for geographic exposure and increased the likelihood of contacting households through RDD. The RDD sample of households in each of the 4 cities/counties was supplied by Survey Sampling, Inc. and was partially screened for non-working or business numbers. A total of 13 interviewers were trained for the survey using full CATI technology. The protocol required waiting one hour between calling attempts; a given number could be called up to 3 times per shift. If a respondent indicated a reluctance to participate when initially contacted, a second, and final, call was made to extend the invitation to participate. If a respondent refused to participate in the interview on this second invitation, that number was coded as a final refusal and not contacted again. Unresolved numbers were retired after 20 attempts. Interviewers were supervised at all times and randomly electronically monitored a minimum of four times per month.
statistical analysis. Statistical analyses were designed to determine if the 3 racial/ethnic groups (Blacks, Whites and Hispanics) differed on the GPFF Scale and the LOP Scale, adjusting for age, sex, education, income, and city. ANCOVA multivariate analysis was used to determine whether the GPFF Scale or the LOP Scale scores differed across the racial/ethnic groups, adjusting for key variables; if any statistically significant differences were observed in the ANCOVA analysis, a logistic regression analysis was to be performed on that variable to generate odds ratios. The final ANCOVA multivariate analyses resulted from a two-step process.
Step 1 consisted of a bivariate analysis of each independent variable (race/ethnicity, age, sex, education, income, and city) by each dependent variable with alpha set at 0.05.
Step 2 consisted of an ANCOVA multivariate analysis for the study sample as a whole with race/ethnicity as the independent variable with the model for either of the dependent variables (GPFF and LOP) including only those covariates that achieved statistical significance in Step 1. Finally, for each dependent variable (GPFF and LOP) for which statistically significant findings were observed, pairwise comparisons, using the post hoc Bonferroni criterion, were conducted to explore two-way differences, i.e., Blacks vs. Whites, Blacks vs. Hispanics, and Hispanics vs. Whites.
Results
The TLP Questionnaire was administered by the SRU at UAB via RDD telephone interviews to 1,133 adult Blacks, Hispanics and non-Hispanic Whites in 4 city/county areas: Birmingham/ Jefferson County, Alabama; and Tuskegee /Macon County, Alabama; Hartford/ Hartford County, Connecticut: and San Antonio/Bexar County, Texas with response rates of 70%, 65%, 49% and 50%, respectively.
The final study sample (n1,133) consisted of 353 Blacks (31.1%), 157 Hispanics (13.9%), and 623 non-Hispanic Whites (55.0%). The Hispanic group consisted of 73.9% Mexican Americans (n116) and 26.1% Puerto Rican Americans (n41). The Puerto Rican group was the only one that did not reach its targeted enrollment goal of 100; the high number of Whites in the final study (vs. the 400 minimally desired) is simply a result of a blind RDD survey into populations with a majority of Whites. The mean age of respondents was 50.6 years (s.d. 17.2 years) with a range from age 19 to 94 years; 51.7% of the respondent sample was female. The income distribution showed 31.1% earning less than $20,000 per year, 55.5% earning between $20,000 and $74,999, and 13.3% earning more than $74,999. The distribution of subjects by educational level revealed 16.8% with less than a high school degree, 55% with a high school degree and/or some college, and 28% with a college degree or higher education level. Table 1 shows the age, sex, education, and income distribution of the 1,133 subjects stratified by race/ethnicity.
While some regional demographic differences were noted, this first paper focuses on the study population as a whole. To acknowledge, and account for, recognized cultural differences between the four cities (i.e., above and beyond simple demographic differences), the variable of city was included as a separate covariate in all multivariate analyses of this analysis of the study sample as a whole.
Box 1 consists of the key questions from the TLP Questionnaire that formed the basis for this analysis. It shows both the precise wording of the four key questions and their subparts (Q16, Q17a-g, Q18a-i, and Q19i-v), and elements of questions used to create the Guinea Pig Fear Factor (GPFF) Scale and the Likelihood of Participation (LOP) Scale. The percentage willing to participate in biomedical studies, dichotomized into Likely (Very Likely 1 Somewhat Likely) and Unlikely (Not Quite Sure 1 Somewhat Unlikely 1 Very Unlikely), within racial/ethnic groups is shown in Figures 1-3 ; these are all unadjusted bivariate analyses. The response to Q16 (considered as the overall single best gestalt question on willingness to participate) is shown in Fig  1 and reveals three clear findings: 1) only a minority of each racial/ethnic group indicated that they were likely to participate in biomedical studies (less than 31%); 2) the only statistically significant contrast in willingness to participate was found between Blacks and Whites (20.6% vs. 31.2%, respectively, p.05); and 3) scores for Hispanics were between Blacks and Whites, with 26.7% indicating a willingness to participate. Q17 and Q18 were intended to provide a more nuanced probe into willingness to participate, with Q17 focused on the impact of who runs the study as the key factor and Q18 focused on the impact of what one is asked to do in the study as the key factor. Figure 2 shows the findings from Q17 and reveals a large range in the proportion willing to participate depending upon who was conducting the study, from a high of over 50% if run by your own doctor for Whites to a low of approximately 7% for Whites if run by a tobacco company (a seven-fold difference) with comparable data for Blacks on the same two specific who runs the study factors (over 40% willing to participate if run by your own doctor and only 5% for if run by tobacco company, an eight-fold difference). In response to seven prompts in Q17 on who was conducting a study, Blacks indicated they were less likely to participate than Whites on four specific prompts and more likely to participate on only two prompts (p.05 for each), with Hispanics again being generally located between Blacks and the Whites. Interestingly, the three racial/ethnic groups, while showing slight % Figure 1 . Percentage indicating willingness to participate in a medical study in a single gestatlt question (Q16) by race/ethnicity in the TLP Study.
*Only statistically significant contrast: Blacks vs. Whites (occasionally marked) differences in response to any one who probe, exhibited, on the whole, very similar ratings across the who factor, i.e., own doctor and university medical school/hospital ranked as the most trusted for all three groups while tobacco companies were clearly the lowest ranked who factor. Among the other who factors that formed the middle responses (about 15-20% willingness), government was the lowest of these middle-ranked who factors.
In parallel fashion, the findings from Q18 on what one is asked to do in a study are shown in Figure 3 . Again, a large range is exhibited depending upon what one is asked to do in biomedical studies, and again the three racial/ethic groups demonstrate very similar ratings across the nine specific probes, i.e., they appear to more or less travel together up and down the scale of willingness to participate. For example, among Blacks the range is from over 70% being willing to exercise in studies to a low of 12-13% of Blacks being willing to take IV injections or undergo major surgery in a study, approximately a six-fold difference, with very similar findings on these same specific probes for the Whites and Hispanics. Converse to the findings in Q17 on who was running the study, in response to the nine probes in Q18 with its focus on what one is asked to do in biomedical studies, Blacks indicated they were less likely to participate than Whites on only two specific prompts, both involving blood (p.05 for each), more likely to participate on two prompts (p.05), and were equally or near equally likely to participate as Whites on five prompts (i.e., no statistically significant differences observed).
Unadjusted mean GPFF Scale and LOP Scale scores for each racial/ethnic group are shown in Figure 4 . While the mean GPFF Scale score for Blacks (60. Table 2 shows the adjusted ANCOVA multivariate analyses for the GPFF Scale using race/ethnicity as the independent variable. The model shown in resulted from a two-step process that adjusted for age, sex, education, income, and city. The adjusted results for the GPFF Scale show that the race/ethnicity factor was statistically significant (F3.8, p.05). A post hoc test of adjusted GPFF means, using the Bonferroni criterion, revealed that Blacks had a significantly higher GPFF Scale score than Whites (p.05). While the GPFF of Hispanics was not statistically significantly different from either Whites or Blacks, this likely reflects the low power of this sub-analysis due to the fact that the number of Hispanics in this study was less than half (45%) the number of Blacks. Conversely, the adjusted results for the LOP Scale revealed that race/ethnicity, as the independent variable, was not statistically significant (F0.8, p.45). Given that the ANCOVA adjusted analysis showed a statistically significant difference for the GPFF Scale across the racial/ethnic groups, a second step logistic regression analysis was performed on GPFF across racial/ethnic groups to generate the Odds Ratio (OR) to measure the magnitude of this observed difference. As the GPFF Scale is a continuous variable, a series of correlation analyses, seeking the maximum correlation point, between the GPFF scales score and its individual constituent items, was used to determine the best dichotomization point for the GPFF, as required for conducting the logistic regression analysis. As a result of this maximum correlation analysis, the median GPFF was used as the dichotomization cut-off point for the logistic regression analysis for the GPFF. Table 3 shows the multivariate logistic regression analysis for the GPFF Scale adjusted for race, age, sex, education, income, and city. The findings revealed that, controlling for important differences in sex, age, and city, Blacks were significantly more likely to have a GPFF Scale score above the median, indicating more fear, than in Whites (OR 1.8, 95% CI 1.4-2.4). While Hispanics were also slightly more likely than Whites to have a GPFF Scale score above the median, the OR for the Hispanic vs. White contrast was not statistically significant (OR 1.3, 95% CI 0.8-1.9). A post hoc test, using the Bonferroni criterion, revealed Blacks with higher GPFF Scale scores as compared to Whites (p.05).
Discussion
The TLP Study sought to determine if there is a difference between Blacks, Hispanics, and Whites concerning willingness to participate in biomedical studies, as assessed by the LOP Scale within the TLP Questionnaire. Our multivariate analyses revealed no statistically significant difference, overall, in mean LOP Scale score for the three racial/ethnic groups. The multi-item LOP scale aimed to ensure that our measure of willingness to participate was psychometrically sound and capable of capturing some of the complexity and nuances of this particular concept. For example, if one based the analysis of willingness to participate solely on Q16 from the TLP Questionnaire in a comparison of Blacks and Whites, a logistic regression analysis reveals that Blacks are less likely to participate as research subjects than non-Hispanic Whites (OR0.70, p.05) after adjusting for age, sex, education, and income. However, similarly adjusted logistic regression analyses comparing Blacks with Whites regarding the influence of who was running the study (Q17a-g) and what they would be asked to do in a study (Q18a-i) , revealed that Blacks and Whites, on the whole, were no different in their likelihood to participate based either on the who or on the what. Specifically, Blacks were somewhat more influenced than Whites by who was running the study as Blacks tended to report being somewhat less likely to participate than Whites based on the who, but not Thus, while we observed a null association, overall, concerning differences among the three racial/ethnic groups in their willingness to participate in biomedical research, answers to the individual components of the LOP Scale (Q16, Q17a-g, and Q18a-i) did provide useful insights into this complex concept. While Q16 (arguably the overall single best gestalt question on willingness to participate) showed a difference between Blacks and Whites in willingness to participate, this was counterbalanced by the findings from Q17a-g (who was running the study), and Q18a-I (what they would be asked to do in a study), both of which revealed that Blacks and Whites were equally likely to participate based on both the who or the what condition. The in general differences between racial/ethnic groups (shown by the data from Q16) disappeared when subjects were given specific study circumstances as to who was conducting the study or what subjects were asked to do within the study. Thus, it is quite clear that the concept of willingness to participate is a complex concept.
While these sub-analyses by the individual TLP Questionnaire questions 16, 17a-g and 18a-i provide detailed insights into the elements contained in the concept of willingness to participate, only the LOP Scale, taken as a whole, provides the in-depth probe most capable of providing the most valid single measure of this complex concept. Conversely, if these three individual questions (Q16, Q17a-g, and Q18a-i) had not been integrated into one variable to capture this complexity, the analysis could not have addressed the concept as a whole.
While there was no detectable difference observed in the LOP Scale across racial/ethnic groups, the data showed a statistically significant difference across the three racial/ethnic groups for the Guinea Pig Fear Factor (GPFF) Scale (p.022, ANCOVA adjusted for age, sex, education, income, and city). A post hoc Bonferroni test for contrasts showed that this observed difference was mainly due to the higher GPFF Scale scores for Blacks than for Whites. The magnitude of this difference in GPFF Scale scores, determined by adjusted logistic regression analyses, revealed that Blacks were 1.8 times as likely as Whites to have a higher fear of participation in biomedical research. These findings indicate that fear of biomedical research, as measured by the GPFF Scale, was higher among Blacks, when adjusted for age, sex, education, income, and city.
Applying these findings from the LOP Scale and GPFF Scale to the study sample as a whole, we conclude that although Blacks are more likely to report a higher level of fear related to participation in biomedical studies, they are nevertheless just as willing as Whites to participate in biomedical research studies. While Hispanics did not differ from either Blacks or Whites on willingness to participate, Hispanics did report slightly (but not significantly) higher levels of fear related to participation in biomedical studies than Whites. Thus, based on these study findings, the recruitment of Black and Hispanic minorities for biomedical studies appears to be a fully attainable goal for most types of biomedical studies, in addition to being highly desirable for ensuring diversity within study populations in biomedical research.
It is not possible to present a full and direct comparison of the findings from this TLP Study with the findings of the three prior quantitative studies that reported on comparative self-reported willingness to participate in biomedical studies for Blacks and Whites as linked to the USPHS Syphilis Study at Tuskegee. Two of those studies, being tightly focused on the link with knowledge of the original USHPS Syphilis Study at Tuskegee, only reported on the comparative willingness to participate for their subset of respondents who had indicated they had heard of the USPHS Syphilis Study at Tuskegee, but not for all the subjects in their study. 29, 30 Neither our TLP Study nor the sole remaining quantitative study 28 observed statistically significant differences between Blacks and Whites on self-reported willingness to participate as subjects in biomedical studies.
However, given that all three of these quantitative studies did present other findings on distrust of biomedical research (as opposed to willingness to participate) that clearly indicated a higher level of distrust in biomedical research among their Black subjects than among their White subjects, these three quantitative studies are in general agreement with the findings from our TLP Study, which showed that Blacks were statistically significantly higher than Whites on the Guinea Pig Fear Factor (GPFF) Scale (a clear indication of increased distrust) despite not being different on the Likelihood of Participation (LOP) Scale.
In keeping with the above, recently published articles that have directly evaluated actual enrollment rates of minorities into biomedical research studies have found that minorities (largely Blacks and Hispanics) do enroll, proportionally, in clinical research at expected and targeted rates when a reasonable effort is made to enroll them. A report on the enrollment of minorities into the national Women's Health Initiative Study (WHIS) stated that "the WHI achieved 93% of is targeted minority goal" (p. 342) and noted that "recruitment yields for [Black and Hispanic] minority groups surpassed that of white women" (p. 350). 36 A recent review of 20 studies that reported enrollment rates by race and ethnicity for over 70,000 individuals involving a wide range of biomedical studies (ranging from interview studies to drug treatment and surgical trials) reported that the researchers "found very small differences in the willingness of minorities, most of whom were Blacks and Hispanics in the U.S., to participate in health research compared to non-Hispanic whites" (p. 1) and concluded that "racial and ethnic minorities in the U.S. are as willing as non-Hispanic whites to participate in health research" (p. 1).
conclusion
An accurate understanding of the relative contributions of race and other factors that encourage or impede participation in biomedical research is crucial to the development of interventions and comprehensive recruitment strategies. The TLP Study was undertaken to provide information that could be used to improve recruitment and retention strategies for ongoing and future biomedical research. The findings from this report on the Tuskegee Legacy Project Study indicate that there is no difference between Blacks, Hispanics, and Whites in self-reported willingness to participate in biomedical research, as measured by the Likelihood of Participation (LOP) Scale. However, while there was no detectable difference observed in the LOP Scale across racial/ethnic groups, the data show a statistically significant difference across the three racial/ethnic groups for the Guinea Pig Fear Factor (GPFF) Scale, with Blacks being 1.8 times as likely as Whites to have a higher fear of participation in biomedical research. The combination of these two main findings leads to the conclusion that, although Blacks self-report having a higher fear of participation, they are just as likely as Whites to self-report willingness to participate in biomedical research. These findings are largely in keeping with the few similar studies on self-reported participation in the literature, and with the emerging literature that has assessed actual enrollment rates in biomedical studies by race and ethnicity. 
Notes

